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ne4yu1efi opraHr43arp4v Ha Al4cceprarlnro Huxurkrna Au4per

B uraln eBurra <Analurr4r{e cKI4e p em ele.vrfl. H eKoropblx Kp aeBbIX 3 a,qaq

TeopI4I4 ytlpyfo cTvr 14 TeopLII4 IJIaCTI4I{HOCTI,I B KaHOHI{I{eCKHX

odnacrflx)), ilpeAcraBJreHHyro . Ha coHcKaHI4e yueuofi crerreHl4

KaHAHAara Sra:rzxo-MareMarr4rrecKl,Ix HayK rro crrequarlbHocrl4

01.02.04 - MexanvrKa 4e$opul4pyeMoro rBepAofo reJla

frzccep rarJtrfl. A. B. Huxurr4ua rocB.slqeHa I4ccrleAoBaHplro:

y[pyro wraarvrr{ e cKoro Harpqx eHHo -Ae $ opvrrzp o B aHHo ro co crofl rtkrfl.

roJrcrocreHnofi HeoAHopo4uofi rpy6rr, HaxoAflqeffc.s rtoA

BHyTpeHHeM AaBneHr4eM, rrpr4 pa3nI4r{HbIX BI4AaX HeOAHOpO.qHOCTI4;

rrpeAenbHoro cocro,flHvrfl MHofocrofiuofi TorlcrocrenHofi rpySnt,

HaxoAflulefrc,s noA AeficrnueM Blryrper{r{ero AaBrieHI,Ifl; a raKxe

nocrpoeHr4ro rorrrroro anarrr4'tnr{ecKoro pe[IeHl4.fl rpaenofi 3al.aril4

Teopr{r4 yilpyfocTu trnfl rony[orocbr, AnI4HHbIe cTopoHbl roropoff

3arrleMneHbl, a Ha ropllax 3aAaHbI HalIp.flxteH.Lrfl*

Crpynrypa v o6'sena Aucceprarlurr. f,ucceprar\krfl cocrol4T vr3 BBeAeHI,I"fl,

Tpex fJIaB,3aKrroqenr4g., cnlzcKa r4crioJlb3oBaHHbix plcror{HrIKog. Pa6ora coAep)KI,IT

114 crpaHr4r{br reKcra, 27 pwcyHKoB, crII4coK nl4Teparypbl u: 152 vawMeHoBanufi.
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AnryaJrbrrocrr pa6orbr. ConpevreHHas rexHr4Ka npeAb.fiBrl.ser fIoBbIIrreHHbIe

rpeSona1vrfl. K ;1poqHocrHbrna csoficrBaM Marrrr,rH, vx Aeranefr, d raKiKe pa3nI4rIHbIX

KoHcrpyxqr,rfi kr cooppK euufr., yMeHbrrreHr,rrc I4x Beca, odreua v pa3MepoB, rITo

npI4BgAI{T K HeodxoAI,IMocrr4 ?Icilorrb3oBaHlz.fl KoMno3I,ITHbIX MarepI4aJIoB.

HaxoxAeHr,re Kpr4TepvreB, IIo3Bolrflr0rqnx o[pe^eJII4Tb [porrHocrHble

xapaKrepr4orr4Kr4 srreMeHToB KoHcrpyr<qnfi, HHx(eHepHbIX coopyx{ eYvit vr3

HeoAHopoAHbrx Marepr4aJroB rrpn pa6ore B ynpyronrlacrur{ecKoM pex{I{Me,

.flBr1flerc{ oAnofi kr3 aKTyanbHbrx 3a1arr. MexaHHKI4 ge$oprvtl4pyeMoro rBepAoro

TCJIA.

Heo4uopoAHocrb csoficrn Marepr4aJroB Moxer Bo3HI4Karb B pe3ynbrare

pa3nl4r{Hbrx rexHorlofr,IqecKr4x rrpoueccoB, BCne,4CTBI4e HeoAHOpOAHOfO

4e$opl,,r vpolialkrfl yilpor{Hrrorqefocfl rrrracrl4r{ecKofo Marepn aIra. K raKHM

[poqeccaM orHoc-{Tcfl rrrraM[oBKa, npoKarKa 14 T.A. BosleficrBHe pa3nI4r{HbIX

[vr*aMr4rrecKr4x Hafpy3oK Moxer rTpHBecrr4 K HeoAHOpOAHOMy pacilpeAeneHl4ro

firracrprr{ecKux csoficrn. HeoAuopo4nocrb I4 aHl{3orportnfl [nacrrlr{ecKl4x cnoficrs

Mareprrana Moxrer Bo3HHKHyrb B pe3ynbrare rroBepxHocrHofr olpaSornn vr3leIrr4s.)

HarpgMep, BcneAcrBr.re 3aKarrKH vr r.rr. llpra roBepxnocrnofi odpaSorxe

HeoAHopoAHocrb H3MeHserc,s no rrrySraue. Kar rrpaBHJIo, uau6olee )KecrKI4M

oKa3brB aercfl. rrpr4rroBepxHocrsufi crofi, [peAen reKyr{e ervr rraaaer c rnySuHofi

crro.fl. Kpove roro HeOAHOpOAHOCTb Molr{er flBrl.f,Tbofl CneAcrBI4eM

KoHcrpyKTr4BHbrx ocodesHocrefi yrrvr rexHoJIoruff I43roroBJIeHI4.fl. Hanprauep,

lepeMer{Hbre rto ronuIr4He nrracrr,rnbr kr oSoroqxu Mox{Ho paccMarpl4Barb KaK

Heo,qHopoAHbre rro KoopAr4HaraM B cpeAl4Hnofi rJIocKo crvr. lllacruqecKas

HeoAHopoAHocrb MolKer Ssim Bbr3BaHa nogAeficrBueM pa3nuqHblx

TeMrrep aTypHbrx fp aAr4eHTOB, B O3HI{KaIO UII4X, K [pI4MePY, rlp H IIHTbe .

flpn rocrpo elarkr yror{HeHHbrx reopufi oSoroqex vr nracrrlHoK rpedyercx

3garb pacrpeAeneHr4e Hailp.sireHHo-Ae0opMl{poBaHuoro cocrofllnvrfl. no roJIrII4He.

floeronry 3ataqa reopr4kr yrrpyfo QTr4 AntI ilony|Iorocbl ripl4BneKaer BHHMaHHe

MHof oql4 cJI eFIHrIX I4 ccxeAo B arel efi .



llonyueHHe HoBbrx perueHnfr, yr{r4TbrBa}oulr4x BrII4.flHI4e aHl{3orporII4I'I vr

HeoAHopoAFrocrr4 Ha ylpyrorrJracrr4r{ecKoe HanptlxteHHo - Ae$opMI4poBaHHoe

cocrosHr,re pa3nl4r{Hbrx rerr v KoHcrpyxqufi, a rarcKe rtocrpoeHl4e HoBbIX

aHaIrvrI4r{ecKHX penreuraff B KaHoHHr{ecKr4x o6lacr,rix c yfnoBbIMI4 ToqKaMH

fpaHr,rllbr He [epecraroT ocraBaTbc,fl aKTyanbHbIML{ KaK n.nfl pa3BvrTkrfl. MexaHl{KH

4eSopnanpyeMofo rBepAoro 'f eIra, TaK vr c ror{KI,I 3peHl4,fl TexHI4r{ecKrIX

ripnnoxe:nuft.

vcxotrx Lr3 BbrrrrecKa3aHHofo, aKTyanbHocrb reMaruKi4 peueH3I4pyeMOI'I

padoru coMH emwft He Bbr3brBaer, AxryarbHocrb Al4ccepraldl4ollnofi pa6ori,l

roATBepx{Aaercrr Br,rlorrHeHr4eM ee |Ipu rroAAepx{Ke pa3nnqHblx fpaHToB,

repeqeHb KoTopbIX I4MeeTcx n nySn?IKai{I4.flx aBTopa.

O6ocgoBarrrrocrb v rroBr{3Ira Hayqlrblx [oJIo]KeIlufi, BbIBoAoB H

peKo MeuAarlu fi cQop nryJl lI poBa u Ilrrx n paOore

llolyuer{Hbre B Ar4cceprarIr4oHsofi paSore pe3yxbrarbl odla4arcr HayuHoff

r{o Br43 Ho fi , xorop af, 3 aKrioq aer a fl. B cn eAyloil{eM :

| . lf,ccneAoB aHo yrpyf onr acrr4r{ ecKo e H ailps}KeFIFI o - Ae 0 opMl4p oB aH-

Hoe cocro-flHr4e roJrcrocreHuofi HeoAHopo4Iloii rpydnt, HaxoAfluleffc.s noA

4eff crnt4 eM Briyrp enu ef o AaBneH vrfl rrpr4 p a3nI4r{HbIX Bi44ax HeoAH op oAHo cru

2. OnpeAeneHo npeAenbHoe cocroflHr4e MHoroclofiHofi ToJlcrocreHuofi

rpy6nr, HaxoA.flnleficrt rtoA 4efrcrwIeM BHyrpe]IHero [aBrreut fl, B cnyqae, KorAa

K ax{,qbr fr. c loit o 6 I ag aer c B o rTMr4 rr ap aM erp aMvr auvr3 o rp o nI4I4

3. Onpe4erreFro [peAenbHoe cocrosHl4e MFlorocnofisofr, roricrocrenHofi

rpySrr, HaxoAfluleficlt rtoA Aeffcru4eM BHyrpeHHero AaBrIeHI4fl, B cnyqae, KorAa

rax.4r'rfi crofi o6naAaer oBoLIMI{ napaMerpaMl{ HeoAHopoAHocrI4

4. IlocrpoeHo rorlHoe aHarl4Tl4qecKoe perrrenl{e rpaenoft ga4a'ln reopl4lr

ynpyrocrr4 AJu [onynoJlocbl, 3alqeMJreHnoit no [poAoJIbHbIM cropouaM.



Teo p erurr ecKal u tr pa KTI,I q ecKarr 3 Haq r.r M o crb p a6 orr,r 3aKJrroqa erc.fl :

- B onpeAe rreErr4Lr npnSnmx{eHHo- ananvrrt4rrecKnM MeroAoM HanpflxeHHo-

a e S op r'a r4p o B aH H o f o c o cro rr Hvrfl r o Jr cro cr e H H o ii rp y 6 rr

-B or{eHKe BIIT4flH.VIfl HeoAHOpOAHOcTH MarepHaJra HA

yrrpyf ofrJracTr4r{ e cKo e c o cTorrHHe Tpyo

B ToqHoM aHarll4Trrr{ecKoM peruer{r4r4 KpaeBofi zagarrr4 Teopmr4 ytrpyfocrr,r

ililn ilp,f,MoyfoJrbr{r4Ka c AByM.q 3 auleMneHHbrMtr crop oHaMr4

llony.leHl{ble aBTopoM pe3ynbrarbr r{Meror cyil{ecrBeFrr{oe Hayr{Hoe vr

npaKTl4r{ecKoe 3HarleHae. C oAHofr cropoHbr, oHH [peAcraBrr,flror 3aMerHnrfi nrla4

B pa3BHTkre MexaHI4KpI HeoAHOpOAHbTX aHH3OTpOilHbiX r4 ynpyfr4x Marepr4aJroB, c

4pyroft cropoubl, npe/XnafaeMble roAxoAbr Mofyr' 6urt r4cnorrb3oBaHbr Antr

peuleHH,q HoBbIX 3aAar{.

{ocronepHocrb Ilayqrlbrx pe3yJrbra'roB H BbrBoAoB oSecuer{eHa

Heilporl4Bopeql4Bocrblo c pe3ynb riiravu zccneAonaHnfi Apyrr4x aBropoB,

CTpO|OCTLIO IOCTaHOBKI4 KpaeBbIX 3aAar{, OCHOBaHA LIA I4CTIOJIb3OBaHI4I4 CTpO|UX

MareMarl4r{ecKr{x MeroAoB prccneA or,anvrfl, dfrpodraponaHHbrx uo4elefi

MEXAHI,IqE CKOIO NOB EN EH.VTfl TEII.

PexonaeIIAaIII{H no IIarrpaBJrerrHro HcrroJrb3or]arrHrr pe3yJrbraroB

AHCcepTarIHH

Pe:ynrrarlI, ilonyqellHble B Ar4cceprailaonuofi pa6ore, Mofyr 5r,nn

I4CnOIIb3OBaHbI rIpI4 r{TeHI4I4 KypCOB rIO TeOpLIkr ynpyfocTr.r r4 Teopr4r4 rrJracTr4r{HocTt{

B KrraccHr{ecKl4x yr{r4t3 ep ct{Terax H Tex}rr4qecKr4x By3 ax.

Oqenna crerreHn o[y6rnKosaHurr pe3yJrbraroB HccJreAoeaHtrfi

Ocuonsoe coAep)KaHl4e Ar4cceprar\krvr Aocraror{Ho norrHo orpa)KeHo B 20

ny6laxauutlx aBTopa, Il roM r{r{cre 10 crarbrrx, B perleH3apyeMbrx H3;ralLrfrx vr

c6opirzKax, BxoA.quux B < lleper{eHb poccuilcKr4x perleH3r4pyeMbrx )KypHaJroB, B

I(oropoM AorI)KHbI Sntrn onydnuKoBaHbr ocrroBr'rbre Hayr{Frbre f,e3ynbrarbr

AHccepra:r.wit, Ha coI4cKaHHe yr{eHbrx creneuefi AoKTopa r4 KaHArr4ara HayK), 10

nySuuxa\mil B pa3nr4r{Hbrx c5opuuKax HayqHbrx rpyAoB,



3ameqaIII{q.

l.fraccepraHT BBoAr4T uarr,rfi fiapaMerp Hcrronb3y.{ coorHolrreHl4{

k, = ko + 6ki, k, : ko + |k'r, k, : 6k! rI3 Koropblx He [oFIureH HI4 reoMerpvtuecxuit, Hkr

cprzeu.re ct<mrt cMbrcJI napaM erp a.

2.fvtccepraHT Bo Bcex paccMorpeuHbrx 3ailaqax orpaHl4rrvren HyneBbIM vr

nepBbrM npwStwxenr4.sMr4. OAuaxo Bo3HHKaer Boilpoc: KaKoBa fiorpemHocrb,

BHocr4Marr BTopr,rM vr rrocrreAyrorquMn npulnvtxelll4tlMn B IIocrpoellHoe

npu6 nvxesiro e analrvrrl4r{ecKo e p erue mv.e?

3 . Ans onpeAe lelrvs. r<opHefi xapaKTepl4crl4rrecl(oro ypaBueLrprfl. (3 .1.4)

Hcnonb3yercrr acr{Mrrrorprr{ecxax SopMyna (3.1.5). B paSore He yKa3aIIo or rrero

3atkrcr4T norpe[rHocrb Aasnofi $opvtyJibi 14 KaK ilaLrnas. rtorperuHocrb lr.Irkrfl.er Ha

TOr{HOCTb perueH'krtL

4. Cuucor< nr4reparypbr coAepx{r4T I52 I4cror{HvrKa, oAHaKo ccbIrIKI4

npI4BeAeHLI FIe Ha BCe HCTOr{HI4I(X.

(,

CAelaHr-Ibre 3aMer{arfr4tr He craB.[T iloA coMr]eHvre HayqHylo I{oBI43}Iy pa6ornr,

ee AOCTOBepHOCTI), TeOpe'fI4r{eCKyIO H IIpaKTI4r{eCKyIO 3FIar{I4MOCTL i4 }Ie BIII'ISIOT Ha

oSqyro norolKI4TerIbFIyIo olreHxy pa6oru.

3axlrcqerrue. {ucceprarlr4oH:nafl, paSora Flizxrarvna A. B. flBlrfl.ercfl,

3aKoHr{ennofi Hayr{Fro xnanra$r4Kaql{osirofi pa6orofr, coAep)Kaiilefi FIoBbIe

perrreHr4.fi 3aI\aq" onpeAeneHr4rl BIII4tIHvIfl napaMeTpoB I{eOAHopoAHocTI4 Ha

H3Mer{elvre ynpyrorracrr.r.{ecxofi fpaHHIlbI rorlorocrelluoil rpy6u, HaxoA.slrleficx

froA AeiicruzeM BHyrpeHHefo ilaBrreHr4fl, a raKx(e nocrpoeHl4e anarrr4Tl4r{ecKoro

perrreHHrr Arrfl ynpyforo [prrMoyfonbrlvIKa, a AByMt{ 3aIrIeMrIeHHbIMlI CropOHaMI4.

CogepNaFrr4e aBTopeSepara ilpaBl4nbHo vr Aoc'rarorrHo norlHo orpa)Kaer

ocr-roBHbre rroirox(eHr4rr Auccep raLryvr. PaSor a 14 ar)'Tope$ep a'r: kranr4cal{bl rpaMo'rFlo

r{eTKHM I4 IIOH.flTHbIM II3I)IKOM.

flpegcraBrreHHa-r Aucceprarluol{Hafl. pa6ora no aKryanl;Hocru,

AocroBepHocrv1 trayqllou HoBI43FIe, Teoperl4r{ecroff u [paKTl4r{ecKofi :saqrrMocru

pe3ynbraroB yAoBJierBoprler rpeSon alrvrflM, rpeA'bfiBrltleMbiM BAK PO K

Ar4cceprarlurrM Tra colrcKaHpIe y.leuoti cre[eFII4 KaHLvrl.ara Qn:lrxo-



Ma.reMarr4r{ecKr4x HayK, a ee aBTop I{uxnrnH An4pefi BuralneBl4r{ 3a;ny)Kr4Baer

rrpr4cBo e1r4fl. yueHofi crerteHl4 :ratrvrrara Srasur<o-MareM arvrq.eeKnx HayK rlo

crer{Harrbrrocrpr 01 .02.04 - MexaHHKa ge$oprrll4pyeMoro rBepAoro rerla.

Orgbtn cocraBrlel-I A, 4r. - M.H., upofreccopoM MapruaHbIM A.A.

Org1'rn o$cyxrgeH kr yrBepx{treH Ha pacunpeHHoM 3acelJa:nkrkr xa$e4prr

<Mareuarr4rrecKoe MoAennpoBaHr{e) OfEOy BO TyrlbcKofo rocyAapcrBel{Horo

yur.rBepcuTera or 31.98. 2015 toaa, nporoKon j\|e 10'

3aneEyouluff xaSegpofi

M aTeM aTI,Iq e cKo f o M oAenl4p o IJaHvrfl ,

A. S. - M.Il., nPoQeccop A. A. Mapxuu

tuffi


